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1  Introduction 

The  purpose  of  this  report  is  to  provide  measured  antenna  data  for  use  in  validating  computation 
electromagnetic  (CEM)  computer  programs.  The  subject  antenna  is  the  Vlasov  antenna[l]-[3], 
which  is  formed  by  cutting  a  hollow  circular  waveguide  at  an  oblique  angle.  The  measurements 
in  this  report  are  from  an  antenna  that  is  cut  at  an  angle  of  26.1843°.  The  end  of  the  antenna  is 
also  removed  according  to  the  dimensions  shown  in  Section  2.  This  report  shows  measurements 
of  the  antenna  return  loss  as  a  function  of  frequency  and  the  gain  as  a  function  of  frequency  at 
several  angular  locations.  The  gain  as  a  function  of  angular  location  is  also  shown  at  three  distinct 
frequencies. 

2  Geometry 

The  Vlasov  antenna  radiates  an  incident  TM01  circular  waveguide  mode.  The  feed  structure  em¬ 
ployed  to  launch  at  TM0i  circular  waveguide  mode  is  shown  in  Fig.  1.  As  mentioned  in  Section  1, 
the  Vlasov  antenna  of  this  report  is  formed  by  cutting  a  hollow  circular  waveguide  at  an  angle  of 
26.1843°,  as  shown  in  Fig.  2.  Fig.  2  also  shows  how  the  end  of  the  angular  cut  is  removed.  The 
angles  used  in  the  gain  plots  of  Section  3  are  measured  in  degrees  above  the  antenna  axis  as  shown 
in  Fig.  2.  Thus,  the  coordinate  system  of  Fig.  2,  an  angle  of  0°  corresponds  to  a  point  in  the  z-axis 
while  an  angle  of  90°  corresponds  to  a  point  on  the  y- axis. 

3  Data 

Fig.  3  shows  the  measured  return  loss  (Sn)  of  the  antenna  and  feed  structure  as  a  function  of 
frequency  from  1.1  GHz  to  1.7  GHz.  Fig.  4  shows  the  measured  antenna  gain  as  a  function  of 
angle  from  0°  to  90°  at  1.15  GHz,  1.20  GHz,  and  1.30  GHz.  Fig.  4  also  shows  the  results  of 
antenna  gain  calculations  made  with  the  commercial  finite  element  method  (FEM)  code  HFSS[4]. 
These  calculations  serve  primarily  as  a  data  check  on  the  measurements  and  are  not  intended  as 
high  fidelity  code  validation  data.  Figs.  5-8  show  the  measured  antenna  gain  as  a  function  of 
frequency  from  1.1  GHz  to  1.7  GHz  at  angles  of  0°,  4°,  14°,  24°  (Fig.  5);  28°,  32°,  34°,  36°  (Fig  6); 
40°,  44°,  54°,  64°  (Fig  7);  and  74°,  84°  (Fig.  8). 

4  Conclusion 

The  data  in  this  report  is  intended  to  aid  in  the  validation  of  antenna  CEM  computer  programs.  It 
is  hoped  that  the  authors  of  such  programs  find  the  data  useful. 
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Figure  2:  Vlasov  antenna  geometry. 
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Figure  3:  Measured  antenna/feed  return  loss  Sn. 
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f=1.15GHz  f=1 ,20GHz 


Figure  4:  Measured  and  HFSS  computed  antenna  gain  as  a  function  of  angle  at  1.15  GHz, 
1.20  GHz,  and  1.30  GHz. 
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Figure  5:  Measured  antenna  gain  as  a  function  of  frequency  at  0°,  4°,  14°,  and  24°. 
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28  degrees 


32  degrees 


Figure  6:  Measured  antenna  gain  as  a  function  of  frequency  at  28°,  32°,  34°,  and  36°. 
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40  degrees  44  degrees 


Figure  7:  Measured  antenna  gain  as  a  function  of  frequency  at  40°,  44°,  54°,  and  64°. 
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74  degrees  84  degrees 


Figure  8:  Measured  antenna  gain  as  a  function  of  frequency  at  74°  and  84°. 
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